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6^ Jgj V 

'<*KTfc$ 0 5?7;othtt»i<ftt)^; 5 * lira-©** 

4 $&* 0 tt«fi-*©BT£ (V) K j< -f > fc-*CD3£tt 

<C) Kjf-f >t JtOJSO, to*, *tf li-^osiEtt -f > 

>©#Ktt*a£U ffc*, £*r CO K/W >tf:«**x7 
* 7 9 -«*6fc A: 

bTfcO*ft&^ EMfc Igy^ 7 Xt*10©f3!-©l3£«tt£?r LT 



<i, aits nfc^ffli;ai\ 7^xo'j>/<«i:aa/i7nu 
o-viai!S$t©H*K*ott*n*:>w7*'; k-^kjo efttt 

i:toto*X;fi:i*Ol24li, tl*fcgJM::*>>tt56$n*kr- 

^g?<oai:fi&*r«!flLt*o«Sffl«4:ffi^$ nfc t><o*<fflft dna# 

fcWll<J:*>f**n-C^*o (W*lf, Sahftgen*, J.raounol., 137: 
1066- 1074 (1986) ; Sun Proc. Natl. Acad. ScL USA. 82: 214 
-218 (1887) : Ni shioura •£> , Cancer Res.. 47:899- 1005 (1987); 
&tf'lie£, Proc. Natl. Acad. Sci. USA, 84:3439- 3443 (1987) £ 

act, Rc;*ie^ott»^#{*^^aai«:m»$nac t*<Bf?a 

*o V v t-^ov,, tlii:»)-^8lCi(»77r>> KscPvs) # 

ftttxrxOs zn\t 6 o(o cdr***. *n 4 ii^7*^ K g 



- (*®«tf!ft 4.946,778*5-) tZ X *) Z tXtzV t - i, - V - 

*• V t tV, Ky * >#Kf6)V. - L-Vt Tfc*scPv7><*IS4* 
5.l32, 405^^WI^$nTl>io 
S£tt<*C t oT©*4>FR© 2 ^©fc^attfctfi^TscFvtt-o 
O^n^^r^f:*, scPvli 2 &±©*3a«Btt*Stm*<::it'XT 

vt^x. c©#'j K©ft&6ffi«4fe&, ja^*oflt#e 
a«tt**»xii»»«fc^, a»©«^is<4*wr *scFv©aa 

tr n -7©ea£*r j^shsex?** ? j-aftBaffit*'* 

tt*Tfc<K -CTC©2<ffi~*&0t(*ti2*jy±©a*fti5rg K/ 
-f > t 2*a±©*WSrK Ky -< > ***A,Ttf 0, C wT*"IR 
Ky 4 >I*4"J < 4> t> -5 — JOWO^S Ky -f > K'a8 * tiT 

K'J >*-CJ:^ff^Ot^^ *LT#7 5r> > Hi : 
(a) ttttl?R Ky -f V*:*A/TJfc*«-# 'J ^:7*f- K ; 



ft*t¥7-503622 (3) 
< b ) Bttt^ift k y >r >t*^Tfi^-5»-^<J ^r?-K ;ay 

Sf©0ttKfc^T, *fttJ9fi* Kf* DNA 

(a) a«^8B K y-f >*£A,TJS*#-# U^:/* K ; 

t^^irr^y^ K'J >*- ; 

0 1li, Vl-L-Y.-I-Vu-L-Vh (LHLH) tVi-L-V«-l-V«-L-V t (LH9L) 

a 2 li CC49Vi © ? * UjT*- KEfll*7Ff 0 
0 3 ii CC49V t OTi y»E*I**r. 
0 4 li CC49V. © ? ? I/* 7* KB?¥*#r, 



0 5 li CC49V, <D7 * y BKfl**T . 

p49LHLH!Cfcl^ * CC49-*«ffi(*LHLH© 7 ? 1/ * f- KRji) 

ac/r 2 y aEflj*mr. 

07U M9LHHLKfctf* CC49-*HffifUHHt© ? ? KfiB^) 

08U7^; K pSL30lT&tfpSL30lHT©fll«£;5*-rp 
Hflli?'?** K p49LHHLO«««'^rc 
BlOli??** K p49LHLH©**W*#To 

SlJliCC49lgG. CC49scPv2&tfCC49scFv.fcfl| nfc, ft^Bf it 

r tr*-f-x/Mt cc49UG*fflt>« a^r * ©it*****. 
«», 7;;«, ^r^K, «as. siia^^w-rt *n 

•ililUPAC I UB (Connission on Biological Nonenclature) XfiM 
^ K'J - <L) it) V„ Ky-f >(iaitt§n/tVL KM> 

'J*** K«ar*. v L tv, Ky > t o«mui« 

r Ky-r>j u % a^coate, «ix.ifOtiEe^xiitt 
iSffia^aifr^v^^ffo-try^hT*^,, 

Vt-L-V„-L-Vt«L-V„ ; V U H-V«-L-V«-L-Vt ; V M -L-V,.-L-V K -L-V t ; 



V.-L-V L -L-V t -V. 

©v. irv M Ky-r vora^*^rr*-ffio-*«ta;<»*©B£L 

V.-L-V.-L-Vt-L-V^XIiV^-L-Vv-L-V^L-V. 
V L -L-V«-L-Vt-L-V w (LHLH) S C/V l -L"Vh-L-V„-1»V,. (LHHL) 

-eoottiaa^R Ky 4 y\tm-a>iKm\znxtov*>Zo am a 
nx^fi5o-^«tt:»*a«LTv^«A ©tt«:7 ^ r y > m<, 

*i DNAEflii£*0e«**A*r *>k xti^affu^»©aai 

(D^Wi: J: -sTa^T* 3 5 « The 0. 5. Department of 

Health and Hunan Services (- £ 0 &0fl 3 ftfc Kabat 4 ©Sequences 
of Proteins of lostunolosical Interest SI 4 KB (1991) lis $ B 



C t ^-ttCpTttT**, K*i:Hl/T» nRNA©efflU*l£ 
CUBIC 7*>J K-^^^a»T* -5 *• ft**, * * o $r 

ATCC Cell lines and Hybri dooas, American Type Culture Collec- 
tion. 20309 Parklavn Drive, RockvJIle Md. , USA (1990) €$f& 

*©*(-$# *nT;^*«jrir*tt* ntzmtRZ^o^j 

O o--*-;Hft{*£#«}r*'W:/'J K ©Collect ion* OA 

!Oifi©a«(Daffl^, BTK K/ -f = - Kf *mRNA©e«i: LT, 

tft<*©*i£EJ«ii* astt#«ttt«b\ lt» 

JSliRffl<OCL®Tft Xli^^f >T*4c^, 

h^*>T->(KLH) ©ao* ©fc0Ki::*t-r*c©v>7*7 i >© 

vu&&m**T*>6 *> o ftan:ii?s^iisn»%^cDa«ii 2 - 3 a 
raat£©ftffiDii© 1 xt*tt@©«o£L£ttK<fc^T#ac£ffi* 

K-7^r ©team** c^ugr ^^aiifflfl&^tffittr 

*R9!K:fc^TWffl'I Vl RC/Vh K / -f L < I** 1890 

*3JI 3 B<C&M*llfc PCTmW WO 90/04410 a XI 1989*1 26 
Bll^WJ^nf: PCTHi JES WO 89/00692 K M tf £ ttT l> * , d»M 

* Otf* UV»©li* PCT&JSI W0 90/04410 Rtf W0 89/00692 <r 
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tfV, K> >-C**. CC49© V L t3-Ft5?n*f KE?? 
(SEQ 10 NO : 1 ) 110 1 d7f*T t> © fc*5?tti: ft UT^ *„ CC49© 
V t ©7 • V fit Efi) (SEQ ID NO : 2 ) UB 2 C$t Uc^K^i: 
RUT**, CC49©V* €3-Kt*l5'U*t KETfl (SEP, ID NO: 
3) liEJ 3 Ki^T t>© fc&KttCE LiT^i, CC49©V H £ :> - K 
fiTU »EFd(SEQ ID NO : 4 ) l^4C$r fc© fc^WWlCffl 

*R«H©tt<*75ry> HRtf£fl5©-*|RCi<**J&JS****fc«>, 

* nac tragic-*- * b©r*5 Q scFveatar 6fc»©astt 
-r >*<=:»:7t«i&T* -»Ts ^©*75r>>h^, *©-</*// 

r * * •) >i J; -5 i:» 2 0±©scPv*«l3-f * ;: t 

©oJtfi'X fcOT^So Br2fflft14*ffT* 'J *©98^P3 
S £31 SIT * C ct*^lii»i:fflAn4*aW^» 4, 946. 778^ C 
MTfiOX&iZ J: ? 4. C©» 4.946, 7789KEtt©££ 

afc^EH^sm-c* 3 * P 

lff*L<li, V, tVt Ky -f >£ateLTscPv£#l$tf t*>a 
^7*f- K»J >iJ-k. 2a±©$cPv£**SLT£fi5©--*«ffi*£ 



r 60 

^©•j^ft-^^Kutett^Try^HcttLT, *©«n*© 
fiitt::7/^ i/h^©c©ij y-h -©te^^-e©ttJ0Rtt»g8ffi©^r 

'J Panto! iano^ ©Biochen. , 30. 10117-10125 

(1991){CW^dnr^4 205Ci:Rf:$nT^*^»J * /M 
DfcT*^, -e©*tDc:*tft©7 S J ttli. Xholffltt 

ffar^ >*-©7 i y be^(seq id no : 5 ) liTEoaot 

Leu-Ser*Ala-Asp-Asp-Ala-Lys-Lys-Asp-AU-Ala-Lys-Lys-Asp-Asp 
Ala-Lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-Leu 0 

C©»; >* -l*-H*K!0~50©7 iyfit«ST*4p « U< 14, 

c© v >a -Iil0-30©T £ y J:0»*U<ti, c 

© >*-iii2-*3o©7 $ j eaatr**. ftt,#*u<i*, c© 

U V* -J* 15-25© 7 S Vtt!8»T*«. 

©*? ^-^^*n*o *>^*^^ ^-liSitetecra^ 
^^-iiaffu7*^3 >sptt, atf0»caifflfia©tr©»afia 

nn (S.coll) lipBR322^ffii>TS^(;^KIEa^ n& C Bolivar 

Gene, 2^. 95- (1977)Xli Saibrook e>, Molecular Cloning. 
Cold Spring Harbor Press, Ne» York, » 2 K5 (1989) ) B 

(S. cerevlslae) Xli-«t©'< >»ft^R«aiitt© f t» h 



-tomtzmm $nti^*<, «^ < ©*©te©», M<ta: tr->7 

h x(Pichla pas tori s) ^^RJT^* 0 ^tDft^tt. 
ATCC^»3A^-C&4 SP2/0 + * 4 X" U X 9 

3ftr^«aua©»»ait>«f^i: LTfOffl-cs?*. MAAttABc^ 

-j-caS^fian^^M-t^; KU pSV2neoSCf pSV2gpt 
(ATCC) : pSYUfctf PKSY-IO (Pharnacia). pBPV- 1 /pWL2d (Inter- 
national Biotechnology. Inc.) T3b£ m 
^3S»«©^ , J^7'f' Kl=-3^T©ae^ tRSlf 6/rA©®mR 

— hi*, *©#A«ttfflic*n>Ta6tt«BieBtt*ir a-^-t© 

-ar/-f>^-h©iS*i:fc»Ei>K?^U7-'tfuJ: Oiaa U, 
&^T£S©«* ^^i*, WiLlfSaabrooK^, WI8cE«©^feH 

7f K©^^/lulBSl©n^©^»*»»r 6 i/5T^^^7 , f- K^x 
>=>-KT*fc#££frt>©T$*o ffiU<li, *©»aa««, 

«ia, ^o^^^ac/ftacaatoo-fr-j^ u a ^rc;^ > h 

^©R^^je^Rtsn^So c n<i©5?«iriix7 , 7 xi/5^t^. 



£n-?*- tu*n*#i&«fcjfe© + i::&«£ft*tf 

£ ©-*ffl©£ffiffii*l*Kftrt«i: J: 9 »«3 n*> *• *©# y *c 

*©tt9&C«ai£i/ 0 v 7 ftl'T^ttift, ttJK77.<- 

f^-?o^h^?74-XI*^?r^Xft?ovh5r?7.<--£ffl 

asR^n-?*. *ISttTfc<K JaoStff* (refractile bodies), 

fcfcOia^fcttfr©!* 9 SU 05*1* 77i^ > -HC1 

r.j;$i[»(k, &##«©*? ofcfc** < £«!»i4#*© 
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y hxiifcfrfc *&<*©*) Bn:»*tt£ < ©w££&f * B 

Br a tf/Xt*te«ffl &©/;*>, I ©£0©-*«ttf*ll 1 XI* 

♦ JfeWMtEc «©to* ©*w©uajr&c;/Xtt«?*H::*n>x*r 

c ©£&©-*«!£* na^'x^ y -i^3ttt?&*3W^a«» 

*©lMi*{W**«ia*-*TE©SIS<W©*lti:: J: 9 

B ii 

BCIP 6-rD%-4-;ao-3.-^>KYA*X7*-h 
bp fc£*f 

Bis-TrisT'o/O M , CM7 (tKo + f/f*) 

bsa ^itoflrr/vy * > 

ELI SA B*&6*(Ka*7 yt< 
Fv2 ##*T-*«Pv5<*f 



LB Lur j a-Bertani 

MBS 2 - (N-«**');) 

NBT - h o 7 V 5 '/ >J $ A 9 c y K 

* y 3* **)*29\s*f*¥ 

pac * »; t o y ;i/7 i Ky;i/ 

PACE l ) T 9 'J *7 $ K?*«A*ft 

pbs y 

PCR tf'J > 5--t?aJR£lC 

pSCFV SCPV* a -K-f* DNAE*l£*tr7'7* S K 

RIGS 1 i>* 4 J- J 1t << Ktttt 

RIT 7ytU/l&* 

scFv -*fi|Pv-r l+J 7a-7i)*s757*yh*jv- 

scPvs #*T*S* Lfc-*»Pv-r l*JSra7*)>7y7*yh? 

TBS hyx««£tt* 

MJX < Y y X ( t Kofi/y f-/U) T 5 J / 9 >) 

TTBS V-f - >20iSfe»tt 

g * 

CC49: b hHJKHatt? ://<?3f72(TAG-72) Cttfttttt**' 
1 a-l-KVi* ■ ATCC No. HB94S3t UTffSto 



CC49PA8 : Xtt © N - * 01 «* Cife t T ^ 6 %^Ofil J: 0 Jft « 

CC49scFv: KM > * - <r J: *) ft» $ nT CC49ffit*©:i 

*©iIR K> W > J:O«4-*0tt{»77/> > k. 

CC49PV2 : ^>Tv-*«|^r* J:-5i:3?^^«^UXl^2o© 
CC49scPvo Fv©*^©tt^U, a^©^^©*^ » h 

CC49scPv2 : SoO'J >*-ICj: 9JH*$nxV^. 2^©CC4flV t 

6 -3©^$Btf JBltfE©^-**** : LHLH, LHHL, LLHH. HLLH, HLHL 
5 C/HHLLo 
7?Xi K 

PSCPV UHM ; 25© T ? y tt V V fJ - Jc K> »tt S <X X t** , CC49 
© oTCO W t CC49oTfi Jtffl fc J: 0 fi£& scFvliot^X© 3 — KGW* 

P49LHLH Xtl P49LKHL : CC49scPv2 LHLHXULHHL&fiStt©* n-T 

o > r©fcA©^«li. -t©5B^rt»«-9lfflr i Z b 
?*BRmmiZIZ\tiZo Sanbrook^. MolocuUr Cloning. Cold 
Spring Harbor Press, New York 3fr 2 fit (1989) Zttf Ausubel^. 
Current Prtocols in Molecular Biology. John Riley and Sons, 
Set York (1992) HEtt©*WX* *• 



— 5 — 



*X*? i y v r-&0£l£/;7 A* Alt, Applied Biosystens 
(Foster City. CA) &*©Model 380AXI1 Model 391 DNA£rittt« 
©t*-2n*"C£JiRLfc„ 40&&ttJbct>«JISi*, »*»ftT>* 
-7i*©*T55"CT 6 ^15I»I««|»T*C fcK Jt & *tt 

K-**y*.bT©*aHctt©», *y cuv) Kzm 

^T3rt&{k£ fc a DNA'<> K£y*fr£W$ifi *l,Tlnl© 
lOOiaM © h »J X-HCI. pH 7. 4. 500nM©NaCl, .5 mM©ED7A© «f» TOS 
^T2 tyfflfritTfctt* fc 0 afcfcfili, DNA* Sep-Pac(ffi«) 
C-18fc5/* (Millipore, Bedford. HA) L, *UTteiL 

fc*'J:**60W©y*y'-/l,T»l^tf*CfcK*^Tff-,fc g -t 
©fcttOfcfc^ftSOmlKTtf , DNAatt^260nn (0D,«.) T 

*Jro»*fc {fci*£T , Bethesda Research Laboratories (Gailhe- 
rsburg. MD), New England Bioiabs. Inc. (Beverly, MA) XI*Boeh- 
ringer Mannheim (BU. Indianapolis. IN) © 6* JfcS C/« % « * ffl ^ , 
*©«ift#©te£T 4^pn,c«-> T5?» Lfc. Eft* 
tf V T 9 9 AT £ KyAMftM (PAGE) K Jt 9#tt$ * CD 

y;^x*^A7a 5 KTttfeU, DNA>< > K*ftfctUY*K 

5-<X£, 5mH©MX, 2.5nM©StB, 1 mM©EDTA, pH8.0££ 
Oatfff-a-y (Union Carbide Corp., Chicago) ©tf>i:An, * 
LT Max Subsarinettfltitlglftffi (Hoefer Scientific Instruments. 
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CA) £EHT8*I$tffc 0 Speed VacS $8 H (Savant 

Instruments. Inc.. NY)TTtffco DNA£a * / - vi/ft© $ Us * 
LTl*®7jc©*?JI8W$tfr;<, 

Johnsoi)«=>> Can, Res., 46, 850- 857 (i986)K *K fcMCE© 
©& OCWSU: TAG-72ffiEl£, * »J e -;U9 o •; K96K"7-f 9 
o^O-yi/-^ (Dynatech Laboratories, Inc.. Chantlily, 

VA) ©t> x AOJic-fttt**** c ttfco 

h£ PBS*© ! WO BSAT3TCT 1 MfJBl^o ,H, *^"C200m 1 
© PBS. 0. 059tf© V W - >50T 3 Eifcofc, 25/i I ©KIIKtt&tf 
25 /i 1 © tf**--/KtCC49 ( 1 /20,000tttf #© I Bg/nlOSff) 
x JUKfiD*., tlX^O^U - H*3rCT30#-< r- 

Lfc* yu«H:te^lf: TAG-72, k'* f-~;Urt:CC49, ^ H/7 

3r>itn;<*Xtt f--n><tcC49J7<ttt> «fc * L jt> k scPvir J: £ fift 

fc. »1i3>hD~yHi5^ g/nl©CC49&c/io w g/olOCC49Pab 
£ Lfc„ tttt 3 > h o -;ni PBS*© 1 W CD BSAStZ/XlifllLBt 
bfc 0 *!££©* fcl*ftLfc 0 7A*'J*X77^-if 

©&£• 6 n/c 1 : 1000©ftf<J8©yl hU^hTtrO>50/i 1 (Souther 
Bfotechnolgy Associates. Inc., Bi rninghao. AL)£to;U * LT 
*©7*l/- h £3l*CT30fl"r* ^a^-^/:, 

(Kirkegaard & Perry Laboratories. Inc. Cai thersburg, UD) £ 
m*., * LT»fe5lc;«-ft«20^ff ^^fc 0 scPv2tt^O«Wl^ 

?o^u-|. y (Molecular Devices Corporation. 

Wanlo Park. CA) £flH*404 - 450 nnT O Jt^KK X * y — > 7 (C 



SDS- PAGER C/ xX^vyoyr^ >r 

S0S-PACE^WC0^*!)Ot (20ju I ) ^a7£ffl1>->^ 

A,HK/< 7 7 r -Seprasoi KIntegrated Separation SysteiBs(ISS), 
Natick. MA) (D*T 5 $WnBT * C tiZ X ONK *fC10- 
20fcfi?E©# 'J T 9 .'J 1 K Oaiichi MlnigeUr © tfc 
««(ISS) «=te->Ttt«fc, 

Mini 2- r;i/«»(ISS) ^ffltv Y^S»J55«AT, 

-»©*«Ti^75^tf -> y/^?7y-r'j ut> hr^-R 

-250 (Bio-Rad. Richmond, CA) VfQ'yU < t 1 l*W»f5.U % 
fc^*C&£Lfc 0 ^^-tWaifoU^Aift* t,nTi> *) (Mid Range 
kit. Diversified Biotech. Ne»ton Center, MA), * LTT8S© ^ 

kK?--tf, B-7nyo^ij>ac;fh;o-ACo »I5<D^ 
*ftl**n*'ft95,OOQ. 55. 000, 43.000, 36. 000, 29.000, 18.400 
SC/12, 400*Cft« fl 

^ x** >7>tff €rff -5 i: §, f a^'J y- hoy^UIL/:, 
«»iskl&tt, y - # S /< y v r - # 1 (C. 3M© h 'J *- 
HCt. PH10.4)©* ri5-20» 3 FWir U^o loaobiton^P PVDP (^ 'i 
f-'Jf>^oi)» R (Mill! pore. Bedford. MA) *t 9 J - 

77r-# !OfC3 U/io Mllliblot-SDE SSCMllM- 

pore) ^, y^©*©^ >/<9H*C©»Ct£9-r^/:ae>irfflt,>jt 0 
-tt©»«/<^ 7 r-# 1 t»m«ffio>|>fti:tt*fc. tfhatnao 
3MM «tt©i/- ht»IS><y7T-#10l > i:aU -eLT*©« 



«®©±<r^^3&>(ia^/i. ffitt'W 7 r - # 2 <25nM©MX, 

phio.4) © + icau^H©tt«^-tfcg©±«ctt-e^o ^irianfc 

PVDPJB*flDX., ^*y^**©±irtt-*, *U«tti:dtt'<v7 
r- ( 40idM© 7 l ) i/>*©25»M© h 9 *HCl. pH9. 4) © + CiftL^ 

250aM ©«»*fift 8 -20d<;U MrfEH t/O *M^T 

309-"CiHt in/:, 

hbfc*, ^©»€*©*riDi«tjc^r *ux2o«i© 
zra 7 * >r*tt ( v ^m«<tia*(TBS) *©i^©^fiif»T^ 

7; >(BSA)"(Sigoa, St. Louis. M0)) * H© * tC A fttz. TBS 

liPierce Chemical (Rockford, Il)*9, f fllffltB^i: LTHA 
b, 500oii©*4tt>l^t*, *©S£«>l*25niM© K V X, 0.15M 
©tt<b+ h «J pH 7.6*{ftf*. cn«=>©R€-«^H 1 »» 

W, jgiffl«-C7'D,7L, *UT20ol^o© 0.5«©^W->20 

(TTBB) €>ffl^T 5 »IB| 3 0ftoyi # TTBB^BfiT £ K Ji„ 
0. 5 ml © ">-f - ^20(Signa) ^ TBS© ') 7^-SDB4Lfc. ffiffl 
L^^o-^Ct^ii20ol©ftf--/Kfc FA ID 14»tt t L C 1 0 m 
/20nt©(3i*/< v 7 t -) 0 K*/< y 7 r -U l00nl©TTBS^ 0 I 
g© BSA* 1ID>L <S C tl^ J: >) flf ->fc a »Ea«T30-60«'7'o -7* 
Ufctt, *©SI*±E©a»}TTBST3iaftofc 0 

ftIC, *©R*£HfflKKfc^T30-605K 7 7 r - © 4» 

"CI : 500 lfr5?$©T;^* , J'^X7r^-•tf©IS#^<^f:X^^7 , 
h T fc # S> > (Southern Biotechnology Associates. Birsinghaa. 
AL) 20ral*-f ^^x<- h UA:. tt^XS*J:K©ao, ^©Utt 
IJiSL/:. »fe5JC©WtZ, »^«B7/^'J'<y7T - (20ffll) 
©*?2#ft-?*. :®/<y7T-li 0.lM©m»**^ h »; A, 
1 ffiM© MgCU * H,0. pH9.8t U/to 7/^ ^ X 7 r 9 - -tf i: o 



T©£# fc«6„ - h o h -5 '/ V 7 A (NBT> ? a •) 

(50flg, Sigtta) £709<© S> / ***;l/A7 « KOifMlttfttbfc. 5 
-?o*-4-?oo-|-^>K*f A*X7*-h (BC!P)(25mB. 
Sl8na)«Wi: I00W© >> y f- A,**/. 7 S KOt Ufc. 5- 

-?do - S-^OK-f A,*77x-F (BClP)(25»g, 
Si«Ba)^i8(|l- 1009*© i> y * ;U*/UZ*T 5 K© + ll&fr C ft 

£©»« Pronega* 0****:/»fe#!4:LTmiK$ftTl>*o 

fea©rc»tu *ft<en i20Mi£-fcE©7*>;fry&ftKija/u -et 

gfrJ^/Mb PA f D M 

PAID 1411, CC48IZ*t UT*»*W^* ATCC No. CRL10256 t LTff 
fcSftT^**;**©^;-^?^ ^^-f rtn;«c(!gC2a. K7-fV^ 
•fT*) "Cfc*, PAID 14* Nygene Protein A77/if ^-A? 
^(Yonkers. NY) tffl^t«SUfc. BatO^o h D-/H;at, 

pH 3. Ofcffl Wie l.OMOhU -HC1 pH 9.0£fflt*TpH- 

7ic*fabfc, t'**.=./wt£iS{*TK©a k> Lfc. paid m 

C 1 ng, *© + T 100 ^ 1 ) £ I 00m I © 0. lM©Na,C0,. pH 9. 6 
£ ffi 6 b • ftfi/^€-Ti;-A^o>»N-b Kd*«> 

Kxxf A (Biotin- X -NHSKCalbiochem, LaJolla, 
CA) <2.5ng) * 0.5b1<D>»^ + h'O + ^^^U/;. 

Biotin- X - NHS «tt (20 u 1) £ FA ID Mfcttll&I*. * UT22 
# CT4l*IWEG£tffca «*flOf^^>Rc;^l4tt*, Pharmacia 
Superose 12 HR10/30* 7 A (Piscataway, Hi) tja^TY^fltifi 
K <* 0«T* 0. 8tf 1 /Bin ©ffi&T* t^-yKt PAID 14 

I* 16.8nin© \£-9T\H&Ltz< Z © - 7 *B9*>* 7*- 

*Ot4'CT»flfU *Ut CC49Vu VnCDRK £ 9 ft & 
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(pi) I** DNASTAR (Madison, ffl) i^LTAft^ 
PROTEIN-TITRATE i^^Oa > e a -;-?o A^ffl^tffl 

TMWffi*<1*£ft/c 0 CysaStifcftK CysKoUT 

£»ffjlCpj£ % IscgelTtfo-* IEP7*U-K pH*3-10(FHC 
Bioproducts. Rockland. KB)* ffl 1>T»£ t, fc. Biorad Bio-phore- 
sis *¥*»fc»tr;l>*> IEF£?t 7©Kffli>. ffi*©S&£©ti: 
fiVllte^^. 500** h (|B#) . 20oA©««ft 

StMOWOfcttfll* t Ltz 0 fipajft^cftli 90ainT3S7LA: o IEP 
«m 0 a B liBiorad«k 0 »A Lfc. *©+ 7 Hi7-f 3i/r^>, 0- 
7nra7'J>B^KB(T>k K7-tf, t h«BT > t K7 

f >fitff f?D-i.C4**, *ftfc©pHItt4:65. 5.10, 6.00. 
6.50, 7. 00, 7. 10&C/7. 50. 7.80, 8. 00£ K 8. 20R tf9. 60T 9> $ , 

CC490t oaost 

a^Lr^i 1.0cojfcttS©;tj*R*a«> h (Hellaatt) kXtf 
Perkin-Elocr UV/YLS #3fc)fcS»f552Ai2£ffl t^T* 
Witt© 280nm»ft*©©jfc«£«£LT£*l,fco 
(E. ) I*, *fit*C^^T, TRstfcfflHTfltlSUfc, 
E. = (Trp») X 5. 500 + (Tyrft) xi,340 + ((Cys)2tt) X150 
+ (Phe») xio 



Cft£©ttl* % D. B. Watlaufer, Advances in Protein Chemistry, 
173. 375-378 H C Ett * tit V> * IP ft IC T ^ 4 „ 

CC495cPv2*«K-f 4fci6^ff ^^Kttnttt^^nv }• 7 ? 7 h 

- Icii-T^T, IC ^ ^ Vifcii^^o >KEff*fflv>/i LKB 
HPLC->X^A*fieffl L,fco CO>Xfi.Ji, 2150HHPLC#>?\ 
2\S2&M&Us tnmQt&yt&tZ&Z&tltz UV CORD SI 2238 SZ 
ttaastfe J:C/22II53 SuperRac fraction col lectorTHtdt * tlX 

«K'J> 7 --tfitagl2:(PCR) liT^T, 150^3^5 A (pg> O 
7 s } X 5 KflltiJ (pSCFVUHH) : 100 1 3 * ;U© r ^ - : 1^1 

©Perkln-EIner-Cetostt (^B, 3*f-r*7HII, /-*t-9 
PBCti) © ABpli-Tagtf U *tf:I6wL© 10n« dNTP* 

j:c;iom l©iox««« cp?#tt>i: pec^ * n:a«snx^«); 
<>t;ic^gts«* 100 a lkt ^©ic^^<i*t«i«$ n^stz; 

{Blttlic UTt? -> fz 0 ztie>Z>E.ftlt+ PEC SOOOS^- *^^r 9 3- 
(thernocycler)*Rl^T30lT'< 7 Attf^fzW* *<Z\*t<< 1 >Hi, 
94rT20-45^IBl© DNA©S!t± : 52-60rT 0.5- I.5»ll07i 

- > 7* X C/72'CT 0.5- 2. O&raott&THIfiS * nt^i, * 
•J a'? ? U^f- K©r7^^-li, Applied Biosysteastt (*ffl, 
* »j 7*;U-7JH. t^^- • i/r ^mtt) ©380A5I^b< 14 391 

100ng©^5r^- DNAfc J: £f » Ct 4 1 : I fk^ft tt W 2SS fi © 
>^-K DNA^fflv^ 'J y- > » >fftC*. Stratagenett (*@. 



* «; 7 <-^^Titi, 7 • *-*0t£) ©T4 DNAU ^-V^-y r-fcffl 

v>, fit y -©»^u Ufc*< -9 rtf o fc«> 'J y- £/ v yfiitto 

JB»eUl(4. 100/1 L©Stratagenett©XJ»« (B.coli) AG 1 n 
> tr^ > Mate (*E. *U7*;U-7*H. 9 • *-*Br£©Stra- 
tageneti:) *fflt», ^ - * - © m# 1= J: T fT -> lE'/y-V 
■ >HJE«ffi *©DNA( 1 - 5 ML) fcttfflLfc. $KCH7f 9 ^ 
©fts IfflBSU, a^*tt(^^A<^ A «J 7 7"o ^ (LB) *T37X:T1 
ttV^r. pSCPVUHN, P49LHLH L < p49LKHL(C ffl 

^*20m g /oL© ^ o 5 i.7 * -3-;u**r(CAH20) »; r*^Ji 

fiyu-KU tfcliT'y^t KpSL301**WT * ^ d - > L < 
lipSL301**©-e©tt©«atti:fflt>* 100m S/OL7 > t J/ »J > 
(AMPIOO)^ 'J7*^ri/-h (LB-AKPIOO) b tfi« 

Wai7 , 7^5 Ktt, Proeegatt (*B, ^ 7 s 

7 >mt£) © Magic $--7l/y7*7*?;*5 Kfifi^? h*fflV> 
T, m±E, (selectioo pressure) *««^r Z /t*a«J^ S53W** 

7^7 ^ I K©«ttt 

p49LHLHfeJ:c; p49LHHLi: ^ & 3tlfc2!I©7*7X; K*, 

<**8^r p4BiHiH***r*ffi£ 

fetAro ;iTV l tV, UCC49tt<*©««4:*tt©3TS:«l«T* 
0, *><tc;'J (L) TE SBQ ID NO : 5©Kfl!£Wf 5 



25«<3 7 i VfitO'J >1J-Vh* 9 

Uu-Ser-Ala-Asp-Asp-Ala-lys-Lys-Asp-Ala-Ala-lys-Lys-Asp-Asp- 
Ala-lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-leu 
P49LHHL*£lT**fc£teBaii,- V t -L-V,-L-Y B -L-Vv T3{t; t 

CC49Vt-L-V«-L-V t -L-V.Cp49LHLH)0 5t 2 l* * + KKflKSEq (0 NO: 
6 ) tT I J BEflKSEQ ID NO : T ) £0 6 K^f. CC49V t -l-V.- 
L-V*-l-Vt(p49LHHL)JD ? 2 U * KEJUSEQ ID NO : 8 ) J;C/T 
t ^ BBtfKSEQ ID NO ; 9 ) £® 7 K^f „ 
pSLSOlHTOUg 

pSL30lHT<&tflK*B 6 U^to /< V 5 * ♦ >J x 7 * /U « ;* 
(Bacillus i icheniforoisJO^x > 'J if P (pen?) 
*-©Efl*. Nhel fc JC/BajsHI T4S#l8Jm ftT -5 C clU^T, 
pSCFV URUfcaSStlfc??* i Kfr^ttfflU fca&Bfrfcfr-**: 

a 4. sk* u t ? tj jvr i KY^A^smo, x* 

y-^TaHBS-ti-, ftK. PIBUCfiifiaftfc-;**-: pSL30l (* 
IS, *"J7*^-TW, tr xrfBrftOlnvltrogentt) *<D!B! 

U85ttCjt«f Ufcp PSCFV UHK© 12 ift^mti. 1 992* 8 21 B ft M 
WflG>#@*mra#07/935, 695 ^i:K«st$nTt>« 0 ttfcCCDtt 
WOM^^^Ii^racJSffir 4 t>©Tfc<& 0 -ttlL pSCFV UHHtt, 
penP7o*- ^-OJHtf KEfll : [StfNcol tWB83(4 ; CC49Y,. 
ffl«;HindIU6flR85tt; 25ABOT i J &<D ij > - : BJ^ Xho I S? 
ffifijtft ; CC49V»8« : Nhe I'ttHtttt ; penP* - S ; fc<fc 

tfBaaHI MRSatt*** LTu* (0 8 fcJBD « C©penP:7*o*- 
*-£penP*- J Merest J. Biol. Chen. . 258«, 
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U2II-U218 H> 1983^ll£»$nT^5. 

±ieo »; y- i/ 9 vsictt^-fia (zvD ib-ampioo*^ 

A&i tefft^JBHCar fcoirffi Wc 9 penP* - I * - * - s w:/+r 
-h^nr4.ff>^t/^o->t, Pharmeclatt (*S. ^ 
'J -7 > Kffl, © T7 Cuickpriee "P DNA 

88**? V c, Buluwels** Nucleic Acid Research* 17&* 452 

UHI^T^J 'J-xi/^Lfc. *o-:/|*, penP-Nhel -BaiiHI 
^-U-;-77r/>HI*re5A<, Quickprime* y He* 

^oBamHI J:t; Nhe I ir J: * ftffctt 207ffl<DttSif Afflr 

(0 6 «:^-n 958— 2165CD*S£*f ( bp))£ £ *T"f 4 7 o - > £ 
PSL301T fcl>TCC49VHi;:tf f * 7 ? U^f KEJft^f 

r*pSl30lHT*«»T4©l-i8!KLfc. Nhel - BeoH I peoP*- 1 
*-*-<£pSL30l*KEttLf.:a*f*. *<D Nhel £ BanK I ©80{fr 
<j :/*-fti*lM:#ttr* Eco47Hfl||Bx > K y ? u 7 
-■tf gStit^MK tzibVh o fc a Eco47 Iff 85 , HliS 

iV« ©fc«*«l*T««*-* fcafclt&nfc. *V««*<Eco47H 
- Nhel 8m&i;ftfln£tx5 £ % Eco47HHifci*£Kfc£$ftT, x 
x- ?»ABJrK-UA-9-C < Eeo47E[ ttttfcjBff U fc„ 

V, EWtt, PCR«ttO«W IT pSCFV UHM*MUv, ^ y ^© 
5 ' SCPI t 3 ' * U 3TSCP5tC J: ->T PCRT^R bfco SCPUCitr* 
DNA E^ICSEQ ID NO: 10) irSCPBCff-f* DNAEHCSEQ ID NO: 11) 

SCPI ; 5' -TAAA CTC GAG CTT CAG TTC CAC CA&-3' 



SCP5 : 5' -TAAA CCT ACC ACCA ACC OCT TAG TEA CGA GAC OCT CAC TCA K7T-3' 

<t«$nfc V«DNA* % 4 96© PAG, ttftfcHk t^-;U;J:i 
it**,* i:c/20y Lrt^OSWf: J:otl»fiU:. ^©V» E?|^ 
Xho It Nhe I O »ilR»*Tm ft U 01 ^RRt T« ft $ 
TfilS^nf: pSL301T^^ ^ - ^5 Vlf - K t LTM ^ tz. 

flH*©")y-i/ B >El2:^ffl^ »l^T — «^ ( 4 u L > ^fflt^T 

LB AMPIOOSI^^U- KJ:ir^U-hU^, CC49V H -f >^ 
- *itLTt» 5 Z k fc^fttffllW ^ o - y Jfr Nhe I J: y Xho I 

United States Biochemical (USB) it (fcffl. ^'n^^W^'J- 
fv 'y K3f&) CD Sequence Kit, i ^EJfl^S ffl ^ v 4 v - 
PSL30ISEQB (pSLSOl^^ ^ -«^, Xho I 80 tt^ * 57bpJi8fc IC^ T 
7x-;uLfc21bp<DE*lftje:77*f T-) t CC49VHP^ffl 1>T , DNA 
©Ef)ifc££t? -sTs CC49V* (DE^^SU pSL301HT^ K iE L 
^ CC49Vh E^^ttS^n-vt^^^iafc, coy?** K 
fi PSL301 - HHLTfe X 1} PSL301 - HLHTC(i9*t«fflr4t*Offi»^ 
TffimL/io fififfl l^fcE^ttSfflOt 'J v {Zip-To 

pSL301SEC8(SEq ID NO: 12) *S X X} CC49V M (SBQ (D NO: 13) O 

KEJiiittco t on*, 
psl301seqb : 5' -ycg tcc gat tag gca agc tta-3' 
cc49vhp : 5' -cat cat ttt aaa tac aat gag-3' 
p49ihhi<pwb 

PSL301HT ( 5 u g) ZtoXmUt LTfflV>, :nt Eco47EfeJ: 
CC49Vh »A77jr>>Mi, 5' t'J^cLt SCPGC*^^*>o 



3' ^* 'J d'k tTSCP5*fflV^ PCRli J: -3 Tfiift U^o SCP6BO J 
0 1st* KfiflKSEQ ID NO : 14) liTE© t 0 * 0 
SCP6B : 5' -TAAA TOC GCA GATGACGCAAAGAAAGACOCAGCTAAAAAAGACGAT 

GCCAMAAGGATGACGCCAAGAAAC^TCTTGAGCnTCAGTrcCAGCAC 

TCT-C' 

ttzt «; 3* SCPGBIi 'J >r«*© — ©(SEC ID 

NO : 14Cr>fcp8 -76) tr**LTl** B pSCFV UHM* OCC49VHW fit 
Tx-;Ur*«k-5ttJt$nf.:tt^ U ^OffiJ^li, SEQ ID NO : 14«^ 
Cbp77-60ffl*C!> t>OT*4 9 

Ttt£-oitAiE?1tt Psp I ©^irffi^r *o »^n/i PCR-<>^ 
- hfcfllfiU .Fspl t Nhel Tffllft L T pSLSOIHT EC0471II - 
Nhe I^^-iO'iY-i/B >glClzffl^/i (07) „ = > tf f 
> h^KSAG -0»;y-^9>SlS»(3tfL) V&K 

LB-AMPi0O33l^r V- h Jb 7* U - h U « 
PSL301HHT &J*1fc£*-riE tl^* 4f © Xho I - Nhe I ^ >1r- h 
*tt5 2 ffll<D? d - >OEJ1tt'J =fSQPl**K*Tfc£ IE L 
^EH <07©7?l/tf K 1124- 1543) tlrr ^ a - 

o*o«^a5l:fflc>5©(ca^/i• scpi©3f ^ kew(se<j id 

NO : 16) UTEOirfe ^Tfeip 
SCPI : 5' -TC ACT TTA TGT AAG ATG ATG T-3' 

'J I/fc-Vt -9-^xXy h (bpl 544- 1963, 0 7 ) f*, 5 ' 
^ 'J S'O SCP7bt 3 ' tij^O SCP8a£flH>fro PCROft^ t IT 
pSCFV UHU*ffi^TKa Ufc, SCP7bO? ^ W*^- KEW(SEQ ID 
NO : 17) liTECDirfcflTfc* • 

SCP7b : 5' -TAAA TX GCA CMTGACGCAAAGAAAGACGCAGCTAAAAAAGACGAT 
GCCAAAAAGGATu^G^AAGAMGATCrrGACAntnifATCTCACAGTCT 

a 



T»*otffc ? 9 V** Y\t Fspl SUtiTfcfco SCP8a©??U 
**■ KSRKSBQ ID NO : 18) liTfe© t is *) Tfc *, 

SCP8a : 5' -TAAA GCT AGC TTT TTA CTT AAC CAC 
CAC CTT CGT CCC-3 ' 

Tft*-3ltfc*|0©-ffltf Nhe I 8ffttK«g t> *> — :>©fc<* 
AM KtttiUCfgST i» SCP70© 7 * U K 8 -76(1 'J y - £ 
3-KL (07O?H*f K 1544- 1612) , -^V L CT--^ 
r * 9 ? U * K77— 9912 0 7 ©1613- 16351:1*8 £t* 4. 7 
- SCPBall. t©5' ^aofi^^T 1 -;^ Hhe I #lFR§fSiflu fcit 
3 K>> AflEWfcfflittfcitfVL ©fta©2i1H©J&£*£*LT 
1*4. Fsp I t Nhe IK J: 4«t{fc©tft, Z ©14 *n*. 420bp©-< ^ 
* - h «W8Z LTtff «pSL30HHT^ ? 9 - © Nhe I fc Eco47H©8&tt 
rc&JftU «f**J/X?o-;/* Nhe I t XholVZ 9 *) ——y 7 
IEL^*#3©-<>-9-- h A<»B3n*-?49LFR2 (-) iSQPlTE 
tt*i*JE*nT, pSL30IHHLT*ICtffci;:»A£nfcEfla<Wi££n 
/c, *©? ? u** KE7USEQ ID MO : 19) II T E© i: fc 0 ? * 4 „ 

49LFR2 (-) : 5' -CTG CTG CTA CCA GCC CAA G-3' 

r^Tsi KpSL30|HHLT* Xho I * <fc V NhelT«rt:U «ISL. 

^n^U79bpV« - y >a - - V„ ->J>*--Vi *jr^>h 
£ pSCPV UHM<r«*SLT p49LHHL£fiit Ufc. C <0 pSCPV UHU 
lira U81ffi#*TW»r£ tif0**t^077?'> > h £fRS2 Ufc 

koTfca. *© y r - :/ » >E£££qj3 c 4 ^ j £ffit>T 

3 > tf> b*»BAGl tBJBS (Stratageneli) fcJ&WtcfcU 
LBCAM20 Sfcru-hKT'U-hUfc. lEl^WRBfcifcia**-*- 

4 75*5 K^^^r4$7o->^, p49LHHl££*r£tf4fc© 
KSflLfc. P49LHHLU, CC49£ <S-#ttftfc scPv2 : Vi-L-Vh-L- 
Vh-L-V,. * fcttCC48scPv2 (LHHL)© pcnP^ o * - * - t ? * U * f- 
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KEfll*<frtr UT^4. 
%mm±: p49LHlH©t*» 

p49LHLHO«fi€-iaillCiasCWir^r« U >*-Vi ©tf^ai 
?^5' t'irfO SCP7bt 3 ' *• »J =/©SCP9T«(ift Lfc. 
SCP9 : 5' -TAA A CC TAG C AC CA A CCC CT T ACT TTC 

AGO ACC ACC TTG GTC CCA G-3' 
SCP7b* U 3* (??t/tf K8-76) UH60'J 3- K 

u c? ? Kn24-imic*0sr *) fcj:c;06ov t o?? 

U** Kll83-12l5CffiiST 4, PCRKflr* pSCFV UHMWW (? 
?U**K77-99) C7--;H/:, 

SCP9I*. NhelSBtt (*-©T«£o li * ? * u * + j?) t 
Eco47I6Btt (SHOT»^ftltf:7Htf-F) C*l^ 
©aB{att&©VftJ*£2tf4fc«>© pSL30lHLT£fls4 ©<:<£Btt# 
lSSBttTfc4« SCP8© 3 9V** K 18-231103 6®?;utf K 
1532-1537 (y>*-©«tiJ©2<H©7;>/a*3-KLT^4) 
t:l9SL, ? 5> U*f- K24-46U* PCRU ^ It 4 SCP9© T - - 
•J > ^fci*Tfc4(a 6 <I^r ? ? U^f- Kl508~l531C<e^f 4e 
KPSL30IHT* Eco47Hfc NhelTmfkb, tbttO*& 
^^©^Cjr 9 - 7 7 / > > MJWfi UT. Pspl t Nhe I Tffl 
SStlffiKSflf;* PCRA> ^ <D »J > * - -CC49V t DNA-< Vt- 

-ecoatea^fli c 3 ^ d «ffl^r*»BAGi 3 > tf 

r> HtBfiat^KIEttL, Rt'TlElt' Xho I - Nhel®^*$© 
7 7 7 i > h -5 — OCO 3 oi-OEWttiJ^ PENPTSEQ2* 

«^TJfc*Ute» -to? 7 l/^-f* KEWCSEO ID NO: 21) l*TE© 

5' -TTG ATC ACC AAG TGA CTT TAT G-3' 

Kn»«Ofe*li, »^n/cpSL30IHT^ cr - PCRORSO 



1533-1537tC«a-f * 5ffl©ma©Xfc#**«!>e>ft, *ITTT 
fe*^§<ifO?^U^f- K 15311* DNAE^Ox-^/r^WBU/i 

5' ••■GAAGCGCTT-'T A 
C ^ TT»«-oit^E^liffl^C Eco47E«tt*$j£Lfc. B 6 O 
AGCGCTOEWIi ? 9 l>*? K 1 530. 1531. 1532. 1538. 1539*.ktf 

SCP8C O * » 5 * » © ^ 5fe * ta ii i IC iZ X r> X pSLSOl HLHT* 

SCP6C : 5' -TA AGCGC TCATGATCCTAAGAACCACGCCGCAAAAAA 

GGACGACGCAAAAAAAGATGATGCAAAAAAGGATCTGG 
AGGTTCAGTTGCAGCAGTCTGAC-3 ' 
SCP6C^©T«*olt ti&ni* Eco47HttttK»iSr 4, PCRU 
*>H>T. SCP6C11 5 ' * y rffc LTfflV>»bn-^ SCPI0J1 3 ' *y 
3*irbTrav^nT. y>rt- CC49V t -to r > > h^^fiStfio 
SCPIO ©7 ^ U*f- KEWCSEQ ID NO : 23) liTB© t * 0 T * * o 
SCPIO : 5' -TTG T GC TAG C TT TTT ATG AGG AGA CCG TGA 
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: 1) UBti:#ttC^n!:fllitft«. CC4DOV. *>7 /HMlSIQ 
10 KO: 2) (4E51l=5tt feCtKJtnK^CTfci. :C«OV« *a-ST« 
7 ? KEWCSBQ It Mi 3) H&±lZnt* t«9 t *5X*JKP) t?*** CC 
49® v. .fca- * sftBTIKEQ ID SO : 4 ) ;*B ]Wc*Ti<!>cS*«<i 



teifett^o^Toftafis»i*ft^6£t«7 6tft2oa^T4»TrL-i:o«. 

» A /AS CI. coll) lipBK322£ffll'TS*3Kjea£iaSft'i C Bclivar 

Geot, _2_- 95-U377)X«SiuLbrcehE», Mo'ttilXT Claolux. Cold Sprlu F 
orbor Press. Jc» Torfc. »"2tf (1SS5) J « 

x ft* < ©flfetOttu MAtf tfVT >«x h =J siPitliia pajtoris) ^WfflT 

■>Tl3iftfifl'^f?-7-??; i f*tt I$V2l«AC ? pSV2jpt(ATCO ; pSVI R 
(Fbarsacia). rDPV- '. /pm.2d Co-.troali anal Biulechoclogv. It 

t.) 

£©ft«^^^-5tv/;o-i:ao?:«iJlart:*3- Kt H*- 
jt ut- V^i DM«U Cn'v Cfff.crjtf ?Jit«aiihra:k*9, BT« 
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fit * « t T w*txttCfe ft I? S^i iff * VTViS ^ 'K-^f ■ fii^ t JT *> 
tzZtitzi 4- pHE K t * i O T * * . ieFv5rJ4ttll"« S <c 'J > - fi 

, ?'D7«J >7 7?7v h£DVa &?Vt K/ -f >*n*^ffi=fic«'. 

a S, £WJP i,y4*.-7j{&k-.«2«ff>^tt:^-OfFin<-.r.'J^y 

>*-^7* Kttttf*??^.* > f CijL T. 5 yj 

♦fiB^'J yJK-OT i /KS'.JKSEp 13 X0: 5) fiTffi<na 9 r ^ e : 
Lta Ser AlH-A&p-Asf-Ala-Lj* Ly$ U? Ala AU Lys Lvs-Ajp-Asp-AU -l,ya 
s-Asj-Asp-Ala-LFi-Lj£-As>-lei - 



mflaSnTU**;? ?-«^?^-r.c r.-C±K©is»€»?.-< ^ "5(CWMl 

Sjc, :o 7 fUrfS*1im--77> -x 

xttTS±m& c i $ *siit & 6 5i * ti £ r t Ott Z> * - - * 4 6- 

c4«<ftj. ui>. -fBirB.^j i*t, ei» Li«Att«4ffliM:w?Asn^<^ *- 

-«ftiK€HCJlB1S*4!SJJS:ft , 3ittt£it«!at4 t itl-v itRv-w-, 

i^*7i?D7h^57. ( • -av/^Atfidt-sfrr &£*;-* sites n-)* 

n ^j&lt-C* > a^Stff* Ci«fr»clilf. hod Us), 3»«A*<i; tr7?*:UT 
. S*l86aff4\'t}7 7-»rW<EUSA) 2ttf-5ii*-4^y 7-yLM(RIA) 
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l r * {* ^ i *> a a K # » * n * . 

an* tit. 8&W2>.of/ / x»»«»ii©^i6. c^^ao -ftttRdttaatt-r 

O 

bp fcJL-tt 

fli»-Tri»To/-J > ; 1 . 3 - t' z ; h i; x ( t K D4- •> * .10 -y tATi 
yj 7d^>) 



B3\ 




CDR 




3L1SA 




?v2 




1IF 




XbP 




LD 


Lur ia Ocrtae'. 


Hat> 




MRS 


1 - (N-^/i* y /> >- 


«?r 


^* 


VDT 


Y U-fk-T Y 7 7 •> A? O 'J K 


* y 


sr 0 ar jt 9 1**9 K 





* <j t * y /br : KV* 


F*GE 


* y y ? y n? \ *J&«i*.ti 


FES 


y 


FC1 






&CFY* 3 - KT •& [ftE£ * ft C- 7 5 * I \' 


stcs 




n: 




S<fv 




:cKvs 




&DS 


K^^A«e^ h y ^ 


TBS 




k:l 5 


J r- 'J 7, ft "ot-y^+JH 7 £ J t S y ) 


T?B$ 


"J i->MXfri* 


V. 


<uj rum Kz-f > 


Vi 




*V * 




CC19 : 


t MiWrKJfcS* 5172 (TAG -72) KNfRB&tt** I / f 


H-tS* : 


ATCC No, HB9459£ LT3?Et„ 



< > J: ►? Ifi 5 — fOY i 'y ^ ^ 
LBLK. LHHL. IXMi BLUl HlHUVBILt. 



pscpv mm : zzor ; /«y >/, -^^ »?i5t5«? *itt»6, ct4flc^FA€tt4 
CC43 nf KfflU t J: Ofi t sc?v sr. i^iCOa- KBW* At* */5XE K . 

- »xa 

t9Atl6, Saibrec* Nolcciiif Closinc Cold Spring Kartici Press, H«v 
ToriJJJ2PS (19S9) Ausibe-^, Cirrcnt ?rlocols in Molecular Bloios*- 

John Wiley and Sons, Kc» Tork (1902j ;=f2«Z> o, 

4- »J z/y ^ u*. ^ K <*■ >j 7) t\ fl^oo fi - y?j * ^ * 

■y rttX'&iart^AfcttlU. AppH«4 Bietrstflis (Foster Cits. ZAi Et)*^Bo 

fe£3J-40tf 1 O«S7f«0ttPKifi ft:, *|JT#«*T4 K-«*VA k 
K*y/i^fe»«t)£fct, -t L r i».<niooiK o ^ u ^-^i, P n bCOineiia 

-PacJftfi) C-ia*-7iv <«Hlipo;e. IcMurl 1\> tw«C}l.. tL?ttftL 

*^5nii;cTif. *Lt oAjSjttr^zbOna Cod, : ,) ccorjTwflttS^SiT* i c 

WffiB*fli'(t»i^r, DetUida Ristiftk Ul.ur 4 lurir.s (3sitb«rsUr|. BI0-. 



3c» Bmla^J RioUbs. Inc. 'tocrtr, 31A) XfeBosarinxer Wonchcii tfK. Ini 

j&l^, «<:4tt-/>.<kJS*ii*«rJU y* u 'vr s kv^jb*i*» (pace: ct 1 :-* 

5dH» h 'J a, 2.n«i!Off:#, I iS^ED?.\. pH ■ 7 (Pi'.oj 

Cirbidt Corp.. Cliicoau) 0*cAri. tl.T Mai Sulwarim ^SSli»4ft«K iHo: 
Ur SciCtntific tnstrc»«nu. Ca) Iv C^Bl ^t: A'.„ 9"y7>VS*^ Sw«:d 
Va:*fS?? (savant lnslru»«ls, lie. 5T)r>*Jfrr. HNA*x > / - ;t:te S 

Johusony, Can. Res.. 4G. 850-337 (l^XcSH^tEiKoa 5 :c OSiU 
I fc r>(5 - 7?.ttfB^x 'J ^ - A 9 o »J ■»"* ^ o ^ -f y ■ ' 7 u - r Or oa 
LesB ulnmorJes. inc. . cn«t ! : if. Sk) W; .* /PO±fc— ^£ - i 
-C«t9$trf:. *<D7U- PBS^?J i K» BS*r31T.r I l^fSl/L-v ? 
X^V 20Da IO PBS. C,05?«« - >5r<? 3 til^^^w 25 ^ I <?3«tttt*R 

1B>L^ l-LT^07k- l-t-31tr30-»-r >^-*<- 7l/-h^»^L 
TAO-72. L^^.-A.'ltCC^ * H' 7 J-7t'->'>7^w : J ^ ^ 7 r P-VW 

*> ic pvic ^ * «6 * 1* * r s + 5t t i« 7 <i n * ^ -j s » w ^ f< 

\»tt3 V ho-,V(J o e/«l«CMWfcCr'lO<i g/»»CCC4Hrii tUfr« 
rn-^li PBJ^Ol.VO BSAfiCf/ZttaiDd Ufc e 
^fi**o*fL/-, TA,i'J*2 7T?-i f »(86^W:l : IDOOC^ft*^)^ 
1- 1/ 7 K T rfi^ >50// 1 (Soatber 3i9iecino1sy Assnclaies, lie. Biralmitai 

, ,\l> ^m. 1 .. * iT*o7u- h tsiTcria^-*" n *»7u 

kcw«rd 4 Perry UbcratorifS. iac. Gaithcraburg, HI) tLTRtl 
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.tcilar Jsvicss Surfum L tea. Manic ft;L U)£.Wl<i01 - lfrf) nrr©.*:^ 

F-Sppnso) I (Intf-sratpd Separation Srsleur: 135). Ndlick. ¥.*)©+""? 5 4) 
WPMt 6 c A »w j: r> ifjJS L , -e r: .0 - 20K*JC » * U r <? >i or s. v m \t 

&75»ft fc. YA* * t x- 7" 'J 'J ? > h -R 253 (Bio-Rac. Hicfcaoi< 
. ca: *>4»t:><: < ^: t, iRK*CiL, jturMU. 4> AS 
i&ftivC*») r.Vid Rang* kit. Elms I Med 3io'.ech, N;wton Center. UA), * 
LtT2»5 >'<?e$:SA.Tl'fc : *X*»J 9 -ft), S'A. y > - • 7 * L K a 
Y + — tf\ 4"/<^7;>, *?r-r>ri F'JY*-1f* t'K7>t v 7^^ 
3-?? h'/a/U vStff ,^t3-i.C. ttC«3r?fi!i**L*'*lfi£.00fl., 55 
.00(1, 43-. 000^ 38.000. 29. OOC. lM»0R£7l2. 4MC* 6, 

^W<77 r -| l«UM© h yX-HCI, pUl0.4)O<F^l!>-20j> 
T-fttcLfc, lnoobi Iod P rVDF t^y ifi»Jf , >v?ni.' 86 OHMLpor*. 3 
edfurj, MA) 1- / 9 J 2 flftlS U , tCT*©Tf:2^aL/: e 

*:W 7 7 7 -* : 0#T SJWYSlfc, fill li blot -SHE fcOWllipo 
re) *, ^^(7)i4JC5^ >/ty 5*" ^ ^fco -v»©WS'< 

-.77-:] *»«e«BK04J*<: Vhaiui 3U* ««fcO->- h£»S.-J 

r-sa (2MK>.-9*, pKlO.4- a L/stJIw tlo±ic«ti-^ 

t — U0n«or , J ^^^OJCaJlO 1 'J ^KCI. PlK). 4) L/ttSHOv - h 

SDOiiCiCi^-f > ^f'tffoft, «ii*rt250n*l cn£*t*tt CJnfflS 



®n ( i ') *3ltffrtit*(TBS> l %<n t ttkP.7k7 1 XlHXSlsu. Si.U 
nls. «0): fctftaifflcDEfK/vfu.:* IPS dPicrce :hc»l:al (Rochfctc. IL/A 
0, f»ft«%*P:LT«AL., 50C«UO A. *fflft*ttti25u*i; 
h V 0. ISM^ifift-r h 'J OUlBm. pM 7.64tt* 6. cn*'0«*e.#« I 
F*f-S 4ia]*iB"?7*Oy ? U * LTJOal-tfo*) 0. 3KWf - >^0ft*« \7T 
») £-ffll*T5»IC|3E!8fc*fc, nBPtRSJt 'X 5«l 07<->£0\Sli 
ni) * ?35£D'J -r^-s!t9*AL/:» tit TO I £ 7" c - 7 , fit{*ii20itlG far 

SrJtSOr.'l-^ 'J*^7 / 3*— tfCfflfcSftfc* H'fh7t'?> (JjouUcrfi Bio 
ttcfaauloi; AssaLi&les. Difuinstan. AL) 20«1 i -i h L3t» 

»*Kss^as*), .:oft»')8i.t. ftiStfio^i-. R^aar^jj'^^/^ 

r- (2'D»1) wCiTr2^7ff -»/:. C ffl" 4 J f - tt 0. IMOCfiMS t h ') ft I* 
^ 1 iM<D J&CU < HiO. pKU. 8i L ~. T t/?i i,'$X7 7^ — j-.i Cf!i3B^ 
t ft:^ . .* ha 7A>-+ > V 7 («3T) i? o »; K OaUaj, Sig»a' *70V^> 
i> 7 i KOfTc^d^Lfc,. b •- -/a* - 4 nn- 3 - < > K-i' 

/^+^7 i -^ CBCIPX25CXC. sii»»)*wc loox^vjy-j-^^.t'^ri k« p 

at, Slc«a)«r«"JJI 1WS»0 / * A ■* 7 K»rpK:S^ Cft^o)*% 

|1H. CMflfcl*}'- T«»«!f. ATCC Hi. CRM02f:fi£ L CSlitSllf*** 
H/C"S Prolein AT 7 f --r y - ft 5 i (if ankers. NY) SfflO-ClBlft, St 



7^4>fJLf;. b"4-f--;^t^£(t Kid£)iB*)ir£St^ Ltr.< PAl» li Hon. * 
4>rf"s? 1CC« 1 > t- 100 w 1© 0.1M»Sa«tO« pH 9.6iud'--. t'r + r <U 

Nl-tSi (Calbiockea. U Jo I U. Csl I?, nw) fr 0. rjiio J / ^ ^ fl, + v K 
cc»/^Lfc, Blctit-X-m »A (20c :) * PAID 14«*icSc^. -f LT22 
X"C '. »VPflX2C3-tir=c «SJ«7>^**->&r^*H5*. Ftiiiae'.a iopeross 12 
MJ.0y'3Ctt 7 A (Piscati*!?, :<J) fflVt-CYJUaWK* t> 0.8e 1 

/oiD ©St*t?^ t"^f-i.'V<t PA1 J 1411 ]6.8attOfcr-^rff,t»l C 

(Pi: 13, 0SASVA3 UbdlssB. Wl) £4rlTA*-C*$ PWT21S-IITW 
TT^. ^ C> -VA C 3 > t' ^ - f - 7* o ?v A t « Or ftJE I ^Cc A 7) t X *> I EW»= 

Rocklnnd. HI) £^ ^T J J» 52 UK , Biorad tio-phcrcsU *T*£U*«H- r 
lEF «fT4«t£IRks P5#W»ifi*Oti:«Si:tt --is. WJC^' 

*»?b/u7!lyB, qi»Rr>t K 9 — , i PWKfTVt JU i * 

t'Vt r"s^^i"3 tf VKBL(S C. 3 D-AC* 

ft*, ^ntop'.ititi.es, 5.io. 6,cc. e.5c. ?.«o. ?. io&cX7.r.o. t.sc. 8. 
COit V 20& C?9. 5DT * i » Y A- 1- ^ PKl" ^ •) iftJftS r.ft t±« T * 



U3. scFv7.oat J-.C/Hlflflt*r.Fy**CWai/CC4Stti*Ht'<r> jM'-Tt't 
1.3ca)t!5ROoKM-f ^ (HelUtttt) *J:tf PcrVio-SI«: tfV ^'VIJS ft 

JO 

Cn^OiSli. p.l.SiUipfer. Advioccs in Protein Chcilitrf. 17*. 375 
-378 *Cfc*3ftT;'*rt*!C*-*OT^*. 

SftM^D7hy77^ 

CC49scFv2^a»lt-*^i65in->/:Httffi»tt ? ov h /5 7 -f ■ -ICUr^T 

COi/XfAti, 215ftSHPI.CHt>7*. 21=231 ft. «1 8, 270»dOB )t*«cafiS n 
IV CORE SU 2238 Stt*itS*Jt^2211S Jou/Pae fraction csllcctor*' 

^ y 1 MRtc (?cx) ti-r^T. if.oy^'/vi. 'pc) c7*7^i k» 

W <p8CF>THNJ ; 103^3*^07*7^ -7- : t » 1 w Peril n-Rl«nr-C*iusU ( 

#B. 3*f<A?H)l, > '7 FtfS® fECtt: © Aiflli-Ta8JS ') > 7- 
Hf ; lCttLC 1M dNT?t»«fctri0^ UOlO^eai* f EC^ «» hi: IS 

sica^iftTff-c^. p:rkk u y - * - *<za L t v • 5 v> l a i * 4*rh» k - 

tfi-^/.'., r.m&«Sliill» PEC Sfi00W^-«-9 , 'f ^ 5-Ubcrajcyclei)€Mi' 

-MVC 0.5- 1. 5^BI«T--U >^fcJ:^7JX;T 0.5- 2. ^>ffflO(4i*T:tt 
155 flT'.' Jt «J ^"7 ^ l'5t t- KC7-5 <-7-ki. Applied Bio*y«t£isa (* 
ID, fl V V * fr" TfH. * x y - • ->-T ^ Fiff • w350A!i;.i> L < ii SS1«i WA^ 
JS 6 V G IS C « T JiB2 o J". 7 c t r tt ft- *r. . 

y- >•« > 



-» 5- 



« 



IfXtaEW*?* - Wkis*.rjti/it* \ : 1 {t^flsfitt^fifc <>♦/ - 1- OKA 

«5Sfcl«ti. H'Ott L©5treta3(net£wJ^|8S il.ru. \) lfi U >L'f-> hfB 
Hi CfclS. »'J7t*-7W. 7 • *--ffff*:osiratut«&) *JBf» 

3 Lfc. JB.BCft X f- v ?<&»v JBB8<i* «6 tfc 9 XV S. * 'i 7 7D7, (LLJ 
^TSTCT 1 E5M«it5 U\ fcV^T, pSCFYTIM. p4&lHLBt- L < j4DUIHLi:H 
l>420;i «/nl^> Q1S *.±.si-/'*ft(CIUB® A'JTt^ll^l'- I 
. 3:/:rt-.rrjxi KpS1331*&4'r 5 -7 a- > b L < tfpSL30l 
fttJCffl^ * iOO a 8 /»«.r > k* •> V > WBMOCJ A 'J 7 1/ - Y (LB- Alffl 

00) .H:?L>- h Lfc< 

BH^^^i KU. h-onsKuti. <#.S). * < * =i ^ > > . ?rr/^I) 
O KaSlci---?l/ v"77^> JU K»jft+ t h t^lV^X. «A3E (seltctlcn H 

P4SIHLH&' £ if p«Lmitft£3ftrc 2 SEAT'S* S ? 
*li'Ji-r fcfirtk-.t&fcLfc. p4t>LHLE*a* i *£$1.lHJ*ii. W -L-V« ■ L-Y| 

-l v. tit: £ 6<Ti*t3K7?- > ;:tv t iv» wcc45tt 

Ico-Sei A:* Asp A>p Ala lys Us-Asf-iU-Ali-f.y* Lys Asp-Asp-Alc-Lic- 
l y s -A»p - A l - U a l.ys l.ys-Asv- Lru 

M9LB«i*rAfrt-&rri+.iaiPiJi. v\ -T.-v« -l-v« -i.-v«. * 



t$&¥7-5 0 3 62 2 

CttOV.. L V n -l-Vi -L ?. (P49LHLH) 07? <- >§E?iK$EQ 13 VI): fc) 
£ 7 i J ftE?a!IQ II 30 r 7 ) *H 6 K*T. CC49Vi -I V a l-V, -L-V,. ( 
M9UiHL)7>y '/ ua-t- KEM'SEQ n vi: 1 ) is±i$T i /KE^Un 13 .13 : 

pSL301llTO gg 

ifoifiv)©^-; > 'J >-^P C^nC) ^- ^ ?Kcli!J:C?Ba 
*H T -C45^Mff!| fU 5:>i:iot. IiSCFV HOI c: ft f, d h 7 v * i 

. *V7 4-A^7* ^^^^ xn'*SOlnvitffljet») tp<D ^ L 

PBffitt ; CC49T, ; HindmMPBfllfi ; 25C©7 U*»l>*-; GS* XJio 
rWHJaStt; CC49V«»«; NheT MIHtttt ? »«P^- • S ; *^V'Ba«H 

-?^-tt. D C fts6. LftloLCtan.. 258*. ::?-ll—'.121S H. IDStfSKfifi 

J:!c!<0«jy-^ 3 >Jx.CttO~S (J *»L) LB - - AHKl 00* S 7* I' — h J: 

rtac J, P 0»AJfla + r» Bulu#tl»t>» Nucleic A^id Rci-mtL 452 
H. :080i»iscJi!4SSnrt»6v-f ^ abc*. 6 - a i-«H** I: MClTiVT* 
^ ij-->7Lr:. rn-rtt, pcnP- .mel -Ba^l ! ^ 



a^^fftlJSAWiH CM 6 *;*r HS8-2:65<7)tti*« Cbp»-t ^^ + 4 ^ s - > 
*PSL331T i(h€L, «^-?Ct49VDCfc:t*^ y 1/^ K£?i|^SH t * pSUOl 

T<*ao!? Bco4TIl«il*» A U 

Va K^J**. FCR*ett<0«»:i: LT pJCPV T^t'PiV>, * M 5 ' SCP! >: 3 
' * »J d'SCPSI-^o-C F«Tft «Lfc. SCPls;«r*DNA **'J(SbQ IB MU : i'Ji 
iSC^CW-r* MAFJiHSKQ 15 SO: 11) ii *> 4 C 

SCfl : G' -T.W CTC C« GTT CAC TIC CV£ CAf>^' 

SCP3 : 5' -TAV\ OCT ACC ACCA AGC GCT TAti IGA 5GA CAC OT -3AC TGA CGT-3' 
o V W i > K 3 ? L> 7 - M W «f2 * ^1 • 
ItM^nft Vi DSA fc, 4 WO ?AC, *a*Sft!l. / -A te* 6it»fc ):r.« 

L) *Wo-r--a >'■**"; hAfilAfi ) « V-fc. * ^fcSB 

la*. Lb AMP1CC** H.hiC ^l/- )• L*. CU9V« 'f r i&WL 

TV + Zc *5PT««K ? P - fi- Nj3 1 » J: y: kht I fl-ftx :>'.>- ^ ^ ^ IfctH 

Uuilcd £lctc» Eiockcilcsl CDSB? fc WH. < * iH 9 'J - 1 5 > Ptfi& 
) (©Scqututtr Elu tiJi^K^JAeffl^y^^-pSLSOlSCCB ipSLSOl^ 1 1 -'M 
. Xlwl «a^a5n»±3t}Cfc; , 'TT-i-^L/^1l»KOE^7*eyy-f t-> i 
rC49VHF*fflo"C. «; ©Rfltt***IT-iT» CU9Vn OKW)«-»i:iL. PSL301 
HT«£l-EU« Ct49V« E?!4-^r*J 5J->^^t,7lvCLft:, ^7) ff/7.; Kli 



pSL301SE3B{>Bg ID SO : 12) CU9Y. (SI(J ID HQ ; 13) H>* >) 3 % : J ^ 

>SL301SCQ3 : 5' tCG TCC CAT TAC CCA ACC TTA 3' 
{!Ci9VFP : 5' -OAT GAT TH AAA TAC AAT PAS 3' 

PSL331HT C5^C) trfSfcfeStLUl', ct\* KcoAlVL^^Tf U«1tl 

ir««L/;, SCF6BC7 4- KEJK5E5 13 N3 : 14) JiT£©tS5-CR 
5. 

««« : 5' -TAAA TCC OCA Cftl GAC CCA AAG AAA GAC OCA CO .W AAA CAC CAT 
CCC IAK AAC CAT GAC G0C AAG /iM CAT CTT GflG CIT CAC TTC CAG CAC 

th.**)* SCPCBtt'J ^-Cr-ry >^«l«w-*^BQ III rtO: UwbpS 

, ?sp I i Nte I -cff^itLft v.-CpSHOlHT Ecol7D - Khft T * *- 6 Y- 
i/* >J(l6C«Oft (B 7 ) - □ >Kt-> h^WfflAC : M8K4&X ^'jy-v'n 
>btIEe) CS ^L) T0Efe*^7t-)f>^rtiV^ LB — AMP l OCA' X 7" U - r HZ? 

7 y 1 124-1543) *£-t£**o->£?o&ctpi8^ffl^*ffl£ifi 

SQPl : 5' -TC ACT TTA "IT AA3 ATG ATG T-3 ' 

*»<2> ijvfl- V t tf -;ar. ^ h (bi»liU-l£t.V R! 7) rt. 5 ' * 'J a © 5 
CP7bc 3 ' t'J^C SCr8»5-fS;»*-3 PCROftflyt Lt *SCFY UHH*a^TWift 



-ffi 6- 



» 



5CP(b : 5' -IMA TGC CCA &VT GAC CCA AAG AM CAE uCA GC MA. MA SAC CAT 

CCt MA MG GAT CAC GCC AM AAA CAT LIT CAC AIT CTC MZ TCA CAC XI 
CC 

T» -3 it J 9 U * t K li Fsu 1 ttftTA«f SCNaC 7 * u * •> r K?'J (£ 
BQ IE Ml: H) ilTIEffii feyr*4. 

SCHM : y -TAAA t:CT AKC TIT TTA CT 7 A AG CAC 
CA« CTT tiCT CCC-3' 

Tcs^tffcesi© -an N'hci «ttKiaa^» t^-^^mi? Ami wctc 

SCfTOO? * U** r 8 -7Gli 1 J >A-t = - Kt ( B " * * 9 I'* 
* Kl54<~16:t) . -#Vl t:T--;/ti7ntf K77~93tiS) :oi612~ 
lCSSicfri^t*. >"J-fv- SCPBall. *Oj' *»«jei»^f-^ NhelM 
fBffitt, KV, AfllTWPRWC^^^V. «)*at©2!fl<7>ttia'£a-WLT 

l^, Fsif. £ Kti*l JC J:*ffl<t«tt, comntt 42i»?9 f vtr- h^fiS 

*94GIN2 ;-) i S^Pl-CEPtl^ttEa ftT, pSLSO 1BHL?4> K» A3 ilfc 

49LF12 <-l : 5' -CTC CTO GTA CCA CCC CAA C-3' 

bpV , • :j V 4 - V» - 'J >:Q V t -» / * > r- £ P5CP'/ IHMUitlft IT * 

JbLHHLfeSi'Sl-*, Ufcd© pSCfV CBIBp] b«KR*r U>ti» h^O* 3 V'?T 

£fi-*ttfc# tc?Y2r V fc -t-V b -L-Y r -l-Ti * *}iCC49scKv2 <LhM.)«j*nf 
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Steffi 2 : prtLKLEOfttt 

•j4 : )i.HI.H<Dtt*6*lflJ0irHSii«?c ^t. 'J v^-V v co r^au ? h £ 0 " * 
'J SCP7h*»: 3 ' * U ^c:5CP9r«fcL .':. 
5C;^ : 5' -TAA ACC TAC UC CM CCC_CTT ACT TTC 

ASC ACC A« TTC CTC CCA C 3' 
SC?7b>i-y * it 1 K 3 —76) »i 2 G O 'J KL 9 

*■ KH 24- U92fCffl a V «4:C/S8«Vi ff) 7 7 -* KUSS^12l5ClU^ 

* * . pc»t^ Ji t z> pscrv LTUtt ( ? is i/ *• + K rr-3f» r ^. - a l, /: t 
SUP9ti» >hc J 35(2 CW-^J Kflto:;/;?? v^tF) £ >co4VBicfti (* 

SC»7^*f « < > ^ - © fcfcJO 2 <ao T : S Si 3 - K « r 
I**) CfflSl,. -^7 7 U*? 1 K2i-«i2. PCRlieitiSCPS (SF.Q IP .10 : 
■9) -'J >/S5«7**H5«^-T3? U + K1508~ir:2mff^f 6. 

T'^i KPSL301IIT* Bm471t I TTjSitU. Ut?O*4^0-^f 
-7 5^/ > ^ffSSL-r. fspl £ B:isl f4il3d*ltt®*^fc, rcii* 
CC4SV?. DM -f > ;>-(■ -t^ate^^fe (3^1. 

) *ffl<»«T;*:»BAC l ^ vkfr > hlue4t?fit£tAL.. !ti.'rj£J.t» ihoT- B 

4Hi^TS»SLfc. to?? U^-f Kfc^CIEQ ID M:&) JiTCO c f 0 1 * 

5' TTG ATC ACC MG TGA CTT TA? C 3' 

io1ii*>TLfc, Hfitr.^^ti eji >U i4-f- K1XM-153Ti;*3£-i * 5 ff« 
<fi«WX*^*i*«9iU <-L^T Cft6^eiJTTo>i7^^ KJ531L* MAIE 

5' -C AAC'^CTT 

C NTT»*o»trr.B£Wa««t: Sco47fl]«<fc S-.tiBULfc, BBS©Ar.CCC7<OEW' 
«y?U*^R330. 1=31. 1532, 1538. 1M9CJ: Vl540«CH3r *. :«5<t 



r. i :: j: ~. rpS-30imi<T^«ai Ufc. 

SCFK : y -TAjCCtCTOArCATGirTAAnAACGACGCCCCAA.AAAA 

CCA CC A:;CA AAAAAACA7GA1WAAA AAA AT C TCC 
AGC?T:A3TrG:A3CACTCTCAC-3' 

6C<i 5 ' t-'l^tixm \ i*tl- H .SCPIGIi 3 ' ^'J3tl,Tffl'.'»ihT» 0> 

scPiOi y -r:t r;c tac^ctt ttt atc agc aca etc m 

CTC AM TT 3 ' 

«*n4.o cpsl3')ihlt) » Eco47iiSita (itcjeffisnr^*) ^^tf 
, -tc-sr.^ (n si,} 9:8; -5 t 3 > > h - • 3 «; ac i 

Lfc« C<n5*»«?ftni?l*LB- ; \IIPlCC-7 , k- h J;iC^U - V L*V>-C«ffl« > P 
->^r Iboli 5hel 'J -_:>'.-7'i-fc. ?r.'_ ;i*#5 HO PNA^W^i a If 

Oi^n-^^^f;, ctt^oi)? n- >o-> &o 2 flit. y '.I'iWJiWW ( -) 1» 
il^SQPlt-A^rK^JtaiSL^. *0??L*7*KEH (4UVLCUK3 <-) <73 t- 
99 ItJID:23) ;iTSS©i^ 5 T*4„ 
49VUII3 ( I ) : D* CAC CAC TAT TAT ACC TAT- S' 

£lVUmvr h~r>Ot C->tf8hr\* t ?J5f ^ t^f >* 1533 

-1B63^i»fi>1*<Bl?3n, iHLt^SloOIHlJL?-- V**Ufc. 

p$i3o:nur (e sf > * Kfet i * n.oi rML, at^-c v n i.-v L -l-Vi 

H ) * laal 4 Nhel JTfftft L T A I'M'* * * - 7 5 > hOtt»«! 



rU p40:3LR;c#tf S^XffJ'i^n T. L ;*««»*«ra CE3J0 

CC4C'tO^Sa(%L/:-*|ft-S|tt5cPv2) Ott&tn^f-wfr., TcWBiO^'J 
-?^XT|ffja^«)*i^^. p4UULtii p49I.KElO»**« l.3L«0— «£*MMM*& 
BU'LJt, tt^t^i, ISSTS* 2!iCiL^^©4 tt^s^SL. Sorvali CS 3 

tftlfKl* v hftL. All' 100lLO?.0i¥S 'J X - HC! U t.T— 3 

of a -7::7-;tL/i, ;o?- a -yr. io»-/v.\:»xs u-.x*sirt-c> 

3C«M h 'J 7.3{lt)0«L) fc'i;lfJCB« EIU pll 7.5(2.0iL> *«ftiLft, 

W^nfcfi&ttfi, i?^rfifiO'i*<^, 5adci07>H!#??fL*, ASttOA. <ty 

■HcSfll-Lv K^TAalcontt <*S. =i -* > r*. ^-A*» 

OCtiir : .or» 30fc«ttfCen tricot 30^ 1. 5 'hS v»Sfa«f ifitt Lfc» 

kttt> Ph»r« C i»tt (*s. \£**?v-<mn) « 

Siptrlei 7j H3 U /30 HFLC P»TT*lt**fcfc©) tctt A U 

fc. «^ IUSA«:T«3rr&«ft. aaciSlftii O.Djl/?>OtEfl^2:~2^ 
BFjrt.+id^A:- fIttdi#«>^-^'„. J. ? i.T*« t. Ktc, >^ 

■^-'.500 MitroJUly»P.r Unl I (Pterr> Chf»*csl>t) t-ffll.^ ttai*^3 — 4 @£ 
* *id<^ 8300*1*^ v :*^7JKtrttffiLT., ZDiBhy.^-nCI Pfl 7. 6c1t L,T-£ 
a9T*fT->^. *OfiW* PJitr»it:i*titiil013 ^ Hi b / 5 T > *ftmcA 
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T20M h VX-HC1 pll 7.GI-C.5- XlCl frit l» *«3Er a ?■} At, ].5al/a: 
4^t1*-^A^^&d3 51>t t ::©l*.$i£ffi.*t7>. ~-:><B 5RS • PAGE t !l k J; 

jioxa? ft c^o~7Ki+t Lxi'tt-'Aft paid wfcflua: 

scy^aHLHt^tiLKHD «ae,t8»fa»»-'<> **** n.239srnrV 
VOfcfliciiiaL*. SttSflU*«&*WU 50sN «8 p» b.acJHVC 
3KL. *V^T PhumclatfOKaao S M E / 5 >3ctt*-7«t=r*ltLfc 
, ZOttfiUf-* feiCfBIMr. - -j^B*© 0 A G Us GES FAG it fci C? E 

t8S«|(D««jA (pi) U MAST.U*! 3 ▼7<V>S 

4) Wa^ti-^/oy^A ?riiein-lHrii.i!*ffiBL'CTaiLfc. TS/'W 
USE, JIM»-J;tf»i*tS**:*T,l7*Lfc. 

ttSfeTIi, pltf, PNC Bioproioclsfct Ottf. d y ? ;/ Ksfrffi) 

Hiamctt * 'J 7 + «J ? #■*> *0iJ£) Mtt»i*»*R 

T 500Y <P2£> isitf-CvRfl^lOWT?* -»*:., ^«jfiiW»'.*»ii30>tlS]^ 
TLft« PioraJUo IIT**£is, 7^^A 3 7 ? h X° 7 V > a . •> 
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c**w*n, n«a*n*-n<.s5. s.u 6.w. 5.50. j.oo. 7.oc. 7.8, s.o 

0. 3.20 fc^E/ S.GTt-ifc. Y/Wi fMC©}&^ClYc^-.T5ifeLK(i-^w 

*<OT {y»Krts:i^t»r, <£4B!iGL CC4fecFvOUIi CC4S 5tF>2LHHlfc 
£CfCC49SCFvtt B l - (230 na)tt(i* 4i<*il 1.43. 1.85. i. 85 U JitFl.TlTT Ji 

t'DBfi an a « »> a cod 405 - 4ECm> 

x 100 

•■*'oOA{ie:o Mapellliao)" «t(i, 1 H »M* tf*i"t--/P'itCC49 (3 * 15 
^14*,Vj fcl : 1 :-t*Tffi£L-*|IEU —A 10D5b«-64*tt^tf -Aft C 

*»KI11=* + . «f4»«*Btffltt 4Cb£»- 15Dn«T«|ftLK t 3t^«»a^^»J• , * 

» r •> A-Tb- HI, 1.0X10. JO yU<n|ft6#fv[/iiLT«£3F '. .fe. /t - ^ 
ftCC4« (4 fi B/f I 1 : -2D.000i:««, 2r ;tf 1 ffllffl) 7?a?t* 1 /2**i:*& 

o <S11#R> . ffl©K»T, CC4S«Fv*«f« Pab7 7// > htitBU*. 
fl5*tt-«TA*i«, u*l«4i TAC-72C«"r*tS6T7^ -f-< -d<«L;»C 



Uu Ser All Atp Asp Mi Lys Lys Asf All Ala Lys L>s Asf ASP All *rt 
Lya Asp Asp AU ..rs Lys .\sp Leu 

( a ) 6tt KSC K > v * ^ CfiSt 6 B— 4! >; < K ; 

< s ; fia r:r k >• >r «; ^7*f k ; ^t^ 

(c) C«?n-i»Z:ct>* -J^7* K*^**=«r*«Att«^^i:JB.*I^L*i 

Atp I la val Ket S«r Ci.n Car Pro Set Car Lao Pto Val Sax V»l 

fiiy clu Lys Vai Thr Lsj s»r Cya Lyi Ser Ser Gin Ser l»eu Leu 

Tyt Ser 31y A$n Gin Lys Asn Tyc Leu M« rti> Tyi Gin Gin Lys 

pro (My Gin S«r Pro Lys Leu Leu He Tyr Trp Ala Sec Ala Acq 

Glu Sec 31y Val Pre Asp Arg Pha Xhr Sly Ser Gly Ser Gly Thr 

Asp Phe Thr Uu Ser He Gar Ser Val Lys Tr.c Clu Asp Leu Ala 

Val *yr Tyi Cts Cln Cln Tyr Tyr Se« Tyr Pro L»u Thr Phc Cly 

Ala Cly Th« Lya Leu Val Leu Lys 



N 

Olu Val oln 1«« Clft Cln Ser *»p *la CLu Laj Val Ly* rr« Cl r 
Ala Ser Val tya lie Ser Cya Lys Ala Ser Gly Tyr Thr Eba Thr 
Aop Bi» Ala Ha HI a Trp Val Lys Gin Mr. Pro Clo Gin Gly Leu 
Clu Trp U« Gly Tyr Pne Set Pro r.ly Kan Asp Aap Phe Lys ?yr 
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Aan Clu A;g fh« Lya Gly Lya Ma Th« icu ttt Al» A*P I-** S»r 

Scr S«e Thr Ala Tyf Val Gin leu Asn Scr Leu Shi S*r Clu Asp 

Set Ala Vtl Tyr Ph» Cyg 7fcr Ar^ 5«t Leu Asn K«t Al* Tyr Trp 
Cly Cln Cly Thr £»r Val TM V*l Set Se: 

ii» Z * W ±.©-*tttt(* 75/y>» iPXXUCtt 

( l ) £SRSE K ^ < > £■ £ <*T.ft* 3-* 'J K ; 

tSATffi^ HACK* 

CAC ATT CTC ATG TCA CAG TCT (XA TCC TCC CTA CCT CTG TCA 

CTT CCC CAC AAC CTT AC? TTC AGC TCC AAC TCC ACT CAC AGC 

CTT TTA TAT ACT CCT MT CAA AAC AAC TAC TTC GCC TCC TAC 

CAC CAC AAA CCA CCC CAC TCT CCT CTC CTG AIT TAC TCG 

CCA TCC CCT ACC CAA TCT CCC CTC CCT CAT CCC TTC ACA GGC 

ACT CCA TC? CCC ACA CAT TTC ACT CTC TCC ATC ACC ACT CTG 

AAC ACT CAA GAC CTG GCA CTT TAT TAC TCT CAC CAS TAT TAT 

AGC TAT CCC CTC ACC TTC CCT CCT CCC ACC AAG CTG CTG CTG 
AA5 
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CAC CTT CAG TTC CAG CAG TCT GAC CCT GAG TTC GTG AAA CCT 
GCC CCT TCA CTG AAC ATT TCC TCC AAG OCT TCT GGC TAC ACC 
TTC ACT GAC CAT GCA ATT CAC TOG CTG AAA CAC AAC CCT CAA 
CAC CCC CTG CAA TCC ATT CCA TAT TTT TCT CCC CCA AAT CAT 
CAT TTT AAA TAC AAT CAC ACC TTC AAC CCC AAC CCC AC A CTC 
ACT CCA CAC AAA TCC TCC ACC AC? CCC TAC CTG CAC CTC AAC 
ACC CTG ACA TCT GAG GAT TCT CCA CTG TAT TTC TCT ACA ACA 
TCC CTG AAT ATG GCC TAC TCG COT CAA GCA ACC TCA CTC ACC 
GTC TCC TCA 
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